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Hawalii is the first state in the US with a 100% R

MAUI ELECTRIC
9,320 Applications
& 180 MW

W0 74 MW
HAWAIIAN ELECTRI
41,568 Applications
& 1200 MW

“6- 343 MW

TrirCompany Totals

HAWAII ELECTRIC LIGH
9,664 Applications
& 180 MW
. S — 65 70 MW
SOy |



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj186mey6zKAhUIrD4KHaAgANEQjRwIBw&url=http://www.sec.gov/Archives/edgar/data/0000354707/000035470715000003/0000354707-15-000003-index.htm&psig=AFQjCNHqeiaDkusXAmG1NBa-q7vh4d_Pdw&ust=1452973761445986

Change in Net System Load Trend

over 4 Years
Oahu - Net System Load 7/2010-7/2014
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CLOSING THE GAP WITH SEAMS

/

302 8
7N B
_

Distributed & Customer Option:

Conventional Power Flow Direction

Utility System Control Customer Control

Improving the THE GAP
Ut|||ty to Customer Communication, monitoring, and data analysis
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Interface distributed generation (DG) and variable distributed
energy resources (VDER) r><
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Approach:LeverageSmart Technologies & Intelligence to
Jumpstart Desired Edgef-Network Capabilities
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SEAMS GOALS: Visibility & Contr

STATUS AVAILABILITY CONTROL

Indication if resource Visibility to type of Controls to reliably
IS active or inactive resource and amount support the grid
of assured grid (system, regional and
response (GR) local) when needed
Are you ON or OFF? When and How can Dispatchabl®

you provide?
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DIl Data & Access Architecture
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Main Objectives

GAIN CONFIDENCE INFORM & DEVELOP
& EXPERIENCE CONSISTENT AND
leveraging PRACTICAL STANDARD
commercially & PROCEDURES
available behind the for grid interactive plugn-
meter intelligent play (CIM, communication
VDER technologies protocols, data architecture
with control & analytics)

EVALUATE DATA COLLABORATIVELY
REQUIREMENTS ENGAGE

AND INTEGRATE and gain experience
CONTROLS (utility, vendors,

into familiar utility customers)

operating

environments
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Project Tasks

2 SHINES Site Design & Demonstration &
Deployment Cost Evaluation

Py Py

Project Management SEAMS Architecture Technical
(UBAT coordination) Development Outreach
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Utility and Balancing

~a’~, Authority Advisory Team
DOE_ PM (UBAT)
GouhuiYuan = ISO/RTO, utilities, related
. : : * industri
Hawaiian Electric Companies ¢ TEHSHIES
Pl. Dora Nakafuji .
s

Referentia AWSTruepower DNV GL SHINES SOLAR
EMS SYSTEMS Matt Shawver John Zack JonatharFlinn & STORAGE*
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© O 00060

Siemens  GE/Alstom *Includes Other Smar{ *ConnectDER ~ Stem  Apparent Gridco
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Utility/Balancing Authority Advisory Team (UBAT)

A Balancing Authorities: CAISO, NYISO, MISO, WAPA, BP

A Utilities: Sacramentdlunicipal Utility (SMUD), Kauai
Island Utility Cooperative (KIUC), Tucson Electric Power
(TEP), Arizona Public Service (APS), Southern Californie
Edison (SCE); Pacific Gas & Electric, Snohomish County
PUDComEdSharylandJtilities, Duke Energy, Silicon
Valley Power, SDG&E, Guam Pok®elon,
HECO/MECO/HEL®EMera EDF, Austin Power

SHINES Program Review 2017
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Outcome & Benefits

® % Hj

Built in review/advisory Workforce modernization  Establish data logistics,
team: Utility & Balancing  and retoolingfor the transfer and analysis
Authority Advisory Team  future grid requirementsensuring
(UBAT) access to the right data by

the right people at the right

; : time
Demonstrateintegrated Leverage industry cost
capabilitiesvia a platform  sharing and collaborations
for discovery to close gaps linking
system to edge of network
T i .
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Beyond the Status Quo

Renewable Watch - Qahu  January 22,2014 Customer Access & Flexibili

11:59 PM

Weat Oabu Solar inadiance

South Oahar Soldar trradiance Gross Load (Load + PV)
s Conttal Osbw Solar hradlance
East Oshu Solar Inadiance
Osu Wind Produxcton e  Net Load
~
Lo /
4
i
” Regional
“ Solar
: ?| y
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w Gross System | oad
Net System L oad

Utility Visibility, Controls &
I Predictive Analytics in the SEAMS
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BP 1 Tasks

A Task 1.X; Project Planning & Team Coordination
Deliverables

A Task 1.2, SHINES Site Deployment Reviews

A Task 1.% SEAMS Data Interface & Architecture Design

A Task 1.4 Review of Cost Model & SHINES Data
Requirements

A Task 1.5 Technical Outreach
A Task 1.6 GoNo-Go #1
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Task 1.1: Project Management & Team Coordination

A Thistask covers the administration and project/team coordination.
Organization and project follows the SOPO and PMP. Efforts also
Include coordinating a Utility/Balancing Authority Advisory Team
(UBAT) meetings and communication feedback. The team is
organized as shown in Figure 2.2. Hawalian Electric staff act as
primary project managers and leads

A Value Proposition:Regular update meetings will support steady
progress and quarterly reporting requirements defined by DOE
along with coordinating of Go/NGo decision points within the
SEAMS project scope based on annual review schedule. Creation
UBAT provides industry feedback for developing robust SEAMS
solutions and facilitates sharing of results.

A Metric Justification: Formation of UBAT advisory team ensures
broader, mainland utility applicability of demonstrated efforts.

. "W _ W _ Hawaiian Electr ic
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Task 1.2: SHINES Site Deployment Reviews

A Thistask establishes a list of SHINES project deployment locations based on criteria including utility
interest, customer sites and viability of SHINES technology given current circuit penetration levels using
publicly available Locational Value Maps (LVM maps) provided by Hawaiian Electric. LVM maps provide .
visual representation of the distributed behitde-meter PV penetration levels on our circuits. Our
customers can access the LVM look up via the Company website.ljawaiianelectric.con, query by
their street address and check on their penetration levels to provide an indicator of how quickly their
interconnection agreements may get processed.

A ValueProposition:This task focuses on the review and assessment of distributed energy resources on the
islands to identify high penetration circuits where SHINES technology can be optimally sized and sited.
Review and assessment will consider the existing information: installed capacity, customer types on the
circuit and existing infrastructure configurations. This will help ensure a diversity of locations and broad
look at SHINES application to address distribution circuit conditions for application beyond Hawaii.
Information considered will be used to prioritize sites based on need and a consolidated methodology for
siting and review to be finalized with the team.

A Metric Justification: A standard methodology and rubric to accelerate finding appropriate customers with
interest and load conditions/ksitu devices conducive to grid support can significantly reduce the time it
takes to rightsize and capture appropriate SHINES features. Over 80 circuits on Oahu are already
experiencing high penetration4situ PV conditions. A projected list of potential sites and a target to
evaluate 40 C&l customers cover 50% of the known highly penetrated circuits. We anticipate a diverse
sampling of customer sited devices and circuit conditions across the islands to inform distribution
automation and control logic design for system. Within project timelines and budgets, 30 potential
deployments are anticipated with a stretch goal to get a total of 40 C&l customers returning near real
time data. Data access from a diversity of sites and circuits using IPRs (Figife2ed3copeand
oﬁher_s (Figure 2.5) in concert will help confirm and validate the customer load and device data impacts on
the circuit.

0 W _ W _ Hawaiian Electric
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Task 1.3: SEAMS Data Review & Interface Architecture Desig

A Thistask focuses on the Distributed Information Interface (DII) for data to link from SEAMS to
SHINES with EMS coordination and control logic development. The DIl platform will serve a
proxy for data management, data analysis and data exchange between the EMS and future
distributed data management systems (DMS) with enhanced DG control logic such as for
SHINES technologies. As part of this effort, DIl platform will serve as development platform
work out data structure, mapping and connectivity issues as well as address secure data
exchange from each management system to another. There is interest in seeing how these
learning algorithms use rediime forecasting data to improve learning algorithms and how big
of an effect weather dependency has on controls and learning algorithm performance at the
circuit level. Data transfer protocol will be handled within the DIl so EMS functions can be
linked to VDER information for the 5 preliminary C&l sites.

A Value Proposition: Initial field data from C&I customers will be made accessible via
SHINES webased tools. DIl architecture development and passing of data via the
REDatabasplatform achieves connectivity between SHINES and utility operational tools like
EMS, ADMS and OMS. Initial integration requires EMS to have access to the SHINES data
order to develop reatime control logic for future integration. EMS providers can consider
devhelopment of EMS logic given visibility and access to neatinealSHINES data via the DI
architecture.

A Metric Justification:Design of the DIl relies on database automation and interface between a
number of platforms (some available today and some not yet available) making up the DII.
Converging on an initial set of required data, interface protocol to uplink VDER and enable
EMS to access via secure DIl within existing environments will be critical for meeting cost
effective management and integration for increasing levels of SHINES technologies.

0 W W _ Hawaiian Electric
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Task 1.4: Review of Cost Model & SHINES Data Requiremen

A Thistask focuses on the review and assessment of the SHINES technolaippfogment
and postdeployment using actual performance data collected from the SHINES technology
over a minimum period of 1 year (within project timeline). The System Advisor Model (SAM)
(or similar LCOE tqol if the SAM tool is nat able to appropriately represent the SHINES,
FGONROdzI SA0 oAttt 0S SOFfdaZ SR o6& (GKS GSIY
to model the general SHINES solution and advance capabilities.

A Value Proposition:SAM Advisor Model or similar tools will be used to evaluate the viability
of the SHINES technologies consistent with DOE FOA targets for meeting LCOE by 2020.
Integration of insitu technologies with intelligent software is anticipated to provide
significant cost savings and be more eeffective for customers and remains consistent with
DOE FOA targets without having to incur additional costs and risks by starting from a new
system. This proposes a number of value added options for early adoption customers who
may already have an existing PV or storage device and is looking to implement and
participate in grid management opportunities.

A Metric Justification: Traditional LCOE cost models do not factor in the integrated controls
YR NBIUNRBFAG OFLIoOoAfTAGE 2F GKA& GSIFYQa dzy
model the SHINES technologies unique to the PV inverter and storage provider will be
developed by the team.

0 W _ W _ Hawaiian Electric
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Task 1.5: Technical Outreach

A Thistask supports the dissemination of lessons learned and best practices
resulting from this project to a broader stakeholder community via training and
conference venues. The team will target submitting at least two abstracts to
industry conferences or vendor user workshop for project presentation per year.
Task also covers conducting th# UBAT team iperson meeting at a host utility
site. Lessons learned will all be documented and shared with UBAT as well as
through industry venues such as conferences (i.e., SEPA USC IN&\&HUTECH
UVIG), EMS User Workshops or other update meetings as required by DOE as p¢
of the project.

A Value Proposition: This task supports the development of the necessary
communication strategies, training and abstract opportunities with the project
team and a UBAT industry team to ensure communication of robust and diverse
solutions.

A Metric Justification: Abstract submission must be planned in advance of industry
venue and support the timely dissemination of lessons learned and practical value
add of US DOE funded industry activities. Information supports more rapid uptake
and access to industry needs and grid modernization progress.

0 W W _ Hawaiian Electric
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Task 1.6: GdNo-Go Decision

A Evaluation of GdNo-Go

SHINES Program Review 2017 > o E"EZ E%Ezctctght
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BP 1 Milestones & DeliverablesCompleted

VERSTMEUIN VTN IEL Y EYACEN UBAT representation from at least 4 utilities contending w

it consisting of utility and balancing high penetration and automation concerns and at least 1
A A” Tasks Inltlat_ed authority representatives balancing authority will ensure broad applicability of proje
A Milestones achieved products and lessons learned.
A Dellve rables [\ PRSTi[aTeRe=Talo MSiVA oo Mg =lialole [o] [els\YATeJ@N A consistent process for evaluating SHINES will be critice
Completed as SHINES technologies adoption of PV enhanced by storage technologies. As a

system, the two technologies will have a different
performance than individually and establishing a consiste
methodology supports adoption process.
(VNS ESoto] o s Lalo LT MVII WA ISR LY Deployment of field devices has typically been the most
(e (=R (eF-To Yo lo Mo [S\Vi[of=Ne (Yol o)/ [l0|H=Ta (oM Challenging and time consuming. Working out deploymen
data acquisition and field challenges early in the process will help keep
project on track.
\VERDETERE (oI I (=N (S [e aR{e]MVABISIRY DIl serves as a proxy for various data integration and ana
information uplink within DII needs. As many of the established data platforms used k
utilities today are not integrated, data nomenclature and
BP1 Deliverables include: transfer formgts are incompatible: Desi_gn early in proces
can help begin to map out inconsistencies to proactively
resolve.
Task Quarterly status reports [NEDECIUMEN U TGN Mk @ FOA requires use of SAM for LCOE determination. Early
1.1 per requirements YAV Mg ofe [S1RETalo ST g L IN| SR CIealalo] [o1o[[5X determination of SAM tool input requirements and capabil
UBAT Team list to model the SHINES attributes will be critical for cost
evaluation needs.(1Q 2017 in progress)

planned

Task Interim Siting M6 Submit at least 2 abstracts per yeal®e]gi{=1{=Ig[=] venues and_ worl_<§hops typically req_uiBa 6
Methodology to industry conferences or user month Ieaq time. Ea_lrly identification of proceedlngs and
T e 7 Ty o AT workshops venues o_f interest will ensure abstract WFitED,
15t UBAT Coordination communication and development needs to improve effort:
M7 UBAT Kickoff Meeting Prepare and conduct UBAT meeting to review project

Meeting & Materials

1t GoNo-Go Materials
1.6

objectives and advisory role of UBAT membership to ensi
broad applicability of project products and lessons learne:
Prepare meeting materials.

W W Hawaiian Electric
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Year 1 Lessons from the SEAMS

A Game plan

A Concentrating on Field Deployments

A Customer Engagement & Education

A Quality Checks

A New data interfaces (APIs, visual & analysis tools)

A Outreach (publications, presentations, industry
recognition awards)

A UBAT Team, Kiakf at WAPA April 2016
A UBAT webinars (AWReferentia others to be scheduled)

. "W _ W _ Hawaiian Electr ic
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Physical Architecture Enhancing Visibility through
Customer Sited Devices

Wireless
Internet
Utility Operations &\
Control Center N\ P 4
A Enhanced EMS ~ /
A Analysisbased ~
A Datadriven 7’
Controls \ ~ P ”
ay, -
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